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============

The key feature of *Rubrobacter* species is their thermophilic behavior. This was first observed in isolates of R. xylanophilus and R. radiotolerans ([@B1], [@B2]) and has since been documented in two newer species, R. calidifluminis and R. naiadicus ([@B3]). They commonly exhibit halotolerance and have been found to live in hot springs around the world, but their most unique characteristic is their high tolerance to gamma radiation. This has been hypothesized to be a by-product of defense against desiccation, similar to that in the radiation-tolerant genus *Deinococcus*, which is found in high gamma radiation environments ([@B2], [@B4]). The documented species in this family are recorded as having modest genome sizes (around 2 to 3 Mbp) and commonly contain genes for reduction of nitrates to nitrite, as well as cytochrome oxidase and catalase ([@B1], [@B4]). A more recent study suggests the presence of proteins involved in chlorophyll biosynthesis, suggesting a photosynthetic pathway ([@B5]).

A pink isolate was obtained from the Mushroom Hot Spring runoff in Yellowstone National Park, with a sampling point temperature of 50°C (lat 44.5387, long --110.798). The sample was obtained from the microbial mat and its surrounding water. The isolate was purified by streaking on solid *Thermus* medium with 0.3% tryptone and 0.3% yeast extract ([@B6]). A partial 16S rRNA gene was sequenced (530 bp) by MIDI Labs (Newark, DE). A BLAST (NCBI) comparison showed 99% and 100% similarity with Rubrobacter taiwanensis LS286 and LS293, respectively, 96% similarity with Rubrobacter spartanus, 95% similarity with Rubrobacter xylanophilus, and 94% similarity with Rubrobacter radiotolerans. No genome sequence is currently available for either of the closely related *R. taiwanensis* strains, which were isolated previously from hot springs in Taiwan ([@B7]). We have sequenced the genome of this new isolate to further characterize the species identity.

We isolated DNA of our *R. taiwanensis* isolate from living culture grown on *Thermus* medium with 0.3% yeast extract and 0.15% fructose and ribose. Genomic DNA was isolated using the GeneJET DNA purification kit (Thermo Scientific) to perform a genome comparison and explore the similarities and differences from more extensively studied species. Utilizing Qubit and NanoDrop technologies, we determined the quality and quantity of DNA, showing a 260/280 ratio of 1.79. The genome was sequenced by an Illumina MiniSeq system using 500 μl of a 1.8 pM library. Paired-end (2 × 150-bp) sequencing generated 3,883,502 reads and 330 Mbp. Quality control of the reads was performed using FastQC within BaseSpace version 1.0.0 (Illumina) using a k-mer size of 5 and contamination filtering. We performed *de novo* assembly using Velvet version 1.2.10 ([@B8]) through BaseSpace using a minimum k-mer size of 21 and a maximum k-mer size of 121 and including reverse complement reads. This assembly yielded 53 contigs (≥1,000 bp), the largest being 350,459 bp, and an *N*~50~ value of 112,895 bp. The GC content was 67.2%. We then annotated the genome sequence using Rapid Annotations using Subsystems Technology (RAST) version 2.0 ([@B9]), using the RASTk default annotation pipeline, including the automated error fix and gap backfill settings. This showed our strain to be 3,035,128 bp long with 3,170 coding sequences and 48 RNAs identified.

A JSpecies comparison ([@B10]) of average percentage nucleotide identities (ANI) between this *R. taiwanensis* genome and other published *Rubrobacteraceae* genomes gave the following percentages: 74.2% (R. xylanophilus DSM9941), 71.4% (R. aplysinae), 71.0% (R. radiotolerans RSPS-4), and 69.6% (R. indicoceanis). Thus, *R. taiwanensis* appears to be approximately equidistant to the other four *Rubrobacter* species that have been sequenced. They are all more distant from Kineococcus radiotolerans, with an ANI of 65.0%. The *R. taiwanensis* ANI numbers are clearly below the proposed 95% cutoff for the genome definition of a species ([@B10]), suggesting its own species identity.

Data availability. {#s1.1}
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This whole-genome shotgun project has been deposited at DDBJ/ENA/GenBank under the accession number [SKBU00000000](https://www.ncbi.nlm.nih.gov/nuccore/SKBU00000000). The version described in this paper is version SKBU01000000. The raw sequencing reads have been submitted to the SRA, and the corresponding accession number is [SRR8670886](https://www.ncbi.nlm.nih.gov/sra/SRR8670886).
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